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Exhibit 8: Modified Daisy-Chain Workflow in a Decentralized Laboratory Structure 
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hub-and-spoke model. Both were used in different 
aspects of the World Trade Center (WTC) DNA 
identification project. 

In the daisy-chain model, samples (or extracts) are 
shipped to the first partner laboratory, which 
ships extracts to the second partner laboratory, 
which ships extracts to the third partner laborato
ry, and so on. A major drawback to daisy-chaining 
is that the managing laboratory does not physical
ly control the flow of samples and extracts among 
partner laboratories, which can make it difficult to 
locate missing samples and ensure proper chain-
of-custody documentation. 

When the managing laboratory has a partner 
laboratory perform DNA extraction, the daisy-
chain model can become very convoluted. Exhibit 
8 depicts the flow of samples, extracts, and data 
in a modified daisy-chain structure that would 
occur when the managing laboratory sends sam
ples to the first partner laboratory for extraction 

and analysis. In this example, the first laboratory 
extracts a sufficient quantity of DNA for the two 
other partner laboratories and ships the extracts 
to them. Partner laboratories return leftover 
extracts and data to the managing laboratory. 
It is important to note that the daisy-chain model 
requires compatible informatics and hardware 
systems and shared data transfer protocols so 
that all parties are sharing information. 

In the hub-and-spoke model (see exhibit 9), the 
managing laboratory centralizes the control and 
movement of samples, extracts, and data among 
partner laboratories. Although it is a simpler 
model than the daisy-chain for tracking chain of 
custody, locating missing samples, and identify
ing missing data, there are some limitations. The 
major disadvantage of a hub-and-spoke structure 
(in addition to time delays) is that samples or 
extracts must be packaged and shipped multiple 
times, which could result in repeated freezing and 
thawing, potentially decreasing the quality of the 
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